can also cause this so-called bystander effect, suggesting that radiation creates a harmful molecule that seeps from irradiated cells into neighboring cells. Adaptive responses only partially repair the damage, the Columbia team has found. The implications, Hall says, are that "low-dose risk may be being underestimated."
Others don't dispute this result but note that alpha particles make up only a portion of the low-level radiation that people are exposed to, and they are particularly damaging-"like a baseball bat through a cell," says radiation oncologist William Morgan of the University of Maryland, Baltimore. Adaptive responses may offset harmful bystander effects in cells dosed with gamma rays and x-rays, Morgan suggests.
Whether any of the changes seen in cell studies actually lead to cancer is unknown. Other researchers are revisiting past animal studies that showed beneficial effects. Radiobiologist Ron Mitchel of the company Atomic Energy of Canada Limited is seeing evidence for protection against cancer in transgenic mice that lack one copy of the p53 tumor suppressor gene and are highly prone to developing tumors. Mitchel's group reported in the March issue of Radiation Research that a tickle dose of gamma rays significantly delays the development of spontaneous lymphomas and bone tumors in these mice. Low-level radiation isn't always bad, Mitchel says: "There's obviously a threshold for harm."
Hoping to resolve conflicts in earlier mammal data on low-dose radiation and cancer, a team at the University of Ottawa is scrutinizing details such as tissue and radiation type in 750 data sets. The team sees protective effects, but only for some strains and species. That suggests variability in humans: "A little radiation may be good for some people but bad for others," says lead investigator Philippe Duport.
Some scientists, including members of the Health Physics Society, already believe that there's enough evidence to assume that radiation is harmless below a certain level. But the National Council on Radiation Protection and Measurements in its latest report in 2001 said that the linear-no-threshold model should be retained for now. A National Academy of Sciences panel known as BEIR-VII is examining the latest data and could issue its verdict as soon as next year, says academy staffer Evan Douple. But even if animal data and new mechanistic studies give support to the hormesis theory, nobody thinks BEIR-VII will abandon the current linear model of risk just yet. That would be a "complete shift" for public health, says Preston, adding: "If you've got human data, you use it."
-JOCELYN KAISER Bystander effect. Only pink cells were hit by alpha particles, but both a radiated cell and an unradiated cell (blue) have fragments that indicate broken chromosomes.
